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Description

TECHNICAL FIELD

[0001] The present invention relates to a method for
entering a communication unit into a communication cell
as described in the preamble of claim 1 and more par-
ticularly to such a method for use in connection with short-
range wireless communication systems.

BACKGROUND OF THE INVENTION

[0002] A cellular communication system is a commu-
nication system where a larger geographical area is sub-
divided into a number of smaller areas (cells) each cov-
ered by an appropriate transmitter/receiver (base station,
access point etc.). Such cellular systems are well known
and a typical example is the GSM mobile phone system
used in Europe.

[0003] The spatial extension of cells in mobile tele-
phone systems may be several kilometres depending on
the local transmission characteristics. In recent years it
has however become desirable to utilise cellular commu-
nication also in connection with short range communica-
tion, where the spatial extension of the cells are reduced
to for instance 10 meters. Such short range systems can
be used to replace traditional wirebound connections be-
tween various communication units (computers, mobile
phones, headphones etc.) and a local network, which is
desirable from many practical points of view.

[0004] One example of a short-range cellular radio
communication network is a Bluetooth® system compris-
ing a number of access points providing overlapping or
adjacent radio coverage areas for communication with a
number of Bluetooth® slaves in a piconet defined by an
access point, each piconet being able to serve a maxi-
mum of seven Bluetooth® slaves in an active mode.
[0005] Other similar radio communication networks
with similar properties are known, and new types may
evolve in the future. One advantage of such systems is
that a number of mobile and/or stationary units can com-
municate with a communications network such as a local
area network (LAN) without the use of cables to intercon-
nect these units with the network.

[0006] Examples of such short-range wireless commu-
nication systems are the DECT (Digital Enhanced Cord-
less Telecommunication) system which according to one
embodiment (Siemens DECT engine MD32) is able to
control a maximum of 16 terminals (i.e. mobile or station-
ary units) running 4 simultaneous links at one time.
[0007] For cable replacement the infrared standard Ir-
DA has been known and quite widespread for some
years. IrDA is however limited to point-to-point connec-
tions and requires a clear line of sight.

[0008] Short range radio communication technologies
using frequency hopping techniques and (as Bluetooth)
operating in the 2.4 GHz frequency band are presently
known.
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[0009] One of these is Wireless LAN based on the
IEEE 802.11 standard. This technology is used to replace
a wired LAN throughout a building. The transmission ca-
pacity is high and so is the number of simultaneous users.
It is, however, more expensive and power consuming
than the Bluetooth wireless technology and the hardware
requires more space and is therefore not suited for the
application in small mobile devices.

[0010] One other short range wireless communica-
tions system operating in the 2.4 GHz frequency band is
the Home RF which has many similarities with the Blue-
tooth wireless technology. Home RF can operate ad hoc
networks - data only - or be under the control of a con-
nection point co-ordinating the system and providing a
gateway to the telephone network (data and voice). Fre-
quency hopping is applied with a hop frequency of 8 Hz
while a Bluetooth link hops at 1600 Hz.

[0011] Finally Ultra-Wideband Radio (UWB) is a new
radio technology still under development. According to
this technology short pulses are transmitted in a broad
frequency range. The capacity is indicated to be high
while power consumption is expected to be low.

[0012] In accordance with the Bluetooth® Specifica-
tion 1.1, it is possible to perform hand-over of point-to-
point protocol sessions (PPP-sessions), using the exist-
ing local area network access profile. Furthermore, it is
possible to pre-register a Bluetooth® mobile device with
a Bluetooth® access point before performing the hand-
over. The following will exemplify this by assuming the
mobile as taking the role of Bluetooth® slave, and the
Bluetooth® access point as taking the role as Bluetooth®
master. However, in order to perform such a pre-regis-
tration, the mobile must be in an active mode in the cor-
responding piconet on the new access point, at least until
it is possibly set in a parked mode (a low-power mode).
By means of this pre-registration, the hand-over of the
mobile from one access point to another can be per-
formed more quickly, thus obtaining a more seamless
hand-over.

[0013] The fact that a Bluetooth mobile device be-
comes active in the piconet during pre-registration may
cause problems for those devices that are already com-
municating with the access point defining the piconet.
This is caused by the fact that according to the Bluetooth
Specification 1.1 [1], every Bluetooth access point (if tak-
ing the role as Bluetooth master) can serve a maximum
of seven active devices (slaves) as well as an unlimited
number of inactive slaves. The limitation to 7 active
slaves are due to the AM_ADDR field defined in the base-
band packet header, which only consists three bits. The
value "000" is reserved to master to broadcast to all
slaves hence leaving the AM_ADDR field values: 001,
010, 011, 100, 101, 110 and 111 for addresses to active
slaves. Thus, in the case of handover where a mobile
moves from a first piconet to a second piconet already
containing 7 active mobiles (i.e. slaves), one of these
active mobiles must be parked, i.e. brought to an inactive
mode, before the new mobile can enter the second pi-
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conet. The parked mobile can not become active before
the handed over mobile or another active mobile has
been brought to an inactive state in the second piconet.
The user of an active device in the second piconet thus
experiences a temporary interruption of his ongoing com-
munication with the network, which may be annoying and
even seriously degrade the usability of the system.
[0014] Another way of providing a relatively fast hand-
over is described in WO 120940. In accordance with this
document, the time for entering into the active mode in
connection with a hand-over is reduced without perform-
ing a pre-registration, i.e. the slave is not entered into a
low-power mode in the new access point. However, this
document requires substantive modifications of the hard-
ware of the units in the system, these modifications in-
cluding the provision of an information collector in each
access point and a collected information signal detector
and a storage element in each mobile, and possibly in-
cluding a plurality of additional transmitters in the access
points.

DISCLOSURE OF THE INVENTION

[0015] Based on this prior art, it is the object of the
presentinvention to provide a method for entering a com-
munication unit into a communication cell of the kind re-
ferred to above, where said communication unit may be
a Bluetooth mobile device and said communication may
be in a piconet defined by a Bluetooth access point, with
which itis possible to pre-register the communication unit
in a communication cell without said pre-registration pro-
cedure occupying an active mode in said communication
cell during the pre-registration, whereby a subsequent
hand-over can be performed relatively quickly, and this
object is achieved with a method of said kind, which ac-
cording to the present invention also comprises the fea-
tures set forth in the characterising clause of claim 1.
With this arrangement, the pre-registration can be per-
formed without occupying an active mode connection in
the access point, whereby possible other active commu-
nication units will not be disturbed by the pre-registration,
thus maintaining the available bandwidth for such active
communication unit.

[0016] According to the present invention this object
is more specifically attained by in said request for com-
munication to include an indication that the connection
should be established in a low-power mode and further-
more that exchange of data between the communication
unitand the access point defining the communication cell
takes place in a non-active mode, whereby a low-power
mode connection is established without the communica-
tion unit and the access point being in the active mode
during said exchange of data.

[0017] Pre-registration of a mobile unitin a second pi-
conet according to the Bluetooth specification 1.1 [1]
comprises the following steps:

[0018] Inorderto detect each other the mobile unitand
AP2 carries out an inquiry procedure. However, if the
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mobile unit and AP2 have a priory knowledge of each
other they may skip the inquiry procedure and go directly
to the paging procedure according to the Bluetooth Spec-
ification 1.1.

a) Assuming successful enquiry the AP2 and the mo-
bile unit uses the paging procedure to establish a
channel between them.

b) After successful connection establishment the
mobile unit has become an active member of the
piconet defined by AP2, i.e. the unit has been asso-
ciated with an active member address, AM_ADDR.
c) In the case of pre-registration it is assumed that
the mobile unitis not required to participate in imme-
diate communication in the second piconet and it is
advantageous to set the mobile node in a park mode
(or alternatively in so-called "sniff" or "hold" modes
as mentioned below). Parking the mobile unit en-
sures that resources are released in the second pi-
conet, as the mobile unit does not occupy an active
member address in the second piconet.

d) When it is decided to perform a hand-over of the
communication of the mobile unit between AP1 and
AP2 the mobile is required to become active in the
second piconet. After the handover has taken place
the mobile node may become parked in the first pi-
conet, assuming it is still within radio range of AP1.

[0019] Referringtothe background of the invention ac-
cording to the Bluetooth protocol each piconet could ac-
commodate a maximum number of 7 active communica-
tion units or slaves. Now, assume that 7 such communi-
cation units are in fact already active in a specific piconet
the above pre-registration procedure can only be carried
out by de-activating or parking one of these active units
temporarily during the pre-registration period. The follow-
ing scenario results in this case:

SCENARIO 1
[0020]

1. The mobile unit and AP2 discover each other.

2. The mobile unit requests a connection establish-
ment between itself and AP2.

3. AP2 must select to park an already active mobile
unit in its piconet.

4. The mobile unitis now allowed to enter the piconet
as an active member.

5. The mobile unit must be parked in the piconet.
This is likely to be initiated by AP2.

6. The mobile unit parked in (3) must be unparked
in the piconet again in order to be able to continue
its communication
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According to the present invention the above scenario
changes to the following:

SCENARIO 2
[0021]

1. The mobile unit and AP2 discover each other.

2. The mobile unit requests a connection establish-
ment between itself and AP2, but in this case as a
parked member.

3. The mobile unit is allowed to enter the piconet as

a parked member

[0022] Thus, according to the present invention the pi-
conet is not occupied during the time it takes to perform
the steps 3 to 6 (both included) of the first of the above
scenarios plus the time required to associate an active
member address AM_ADDR to the mobile unit as well
as to transmit information on the beacon interval from
AP2 to the mobile unit.

[0023] By means of this extension of the paging pro-
cedure according to the Bluetooth protocol more band-
width in the piconet can be utilised for actual data trans-
mission. Moreover, the node (mobile unit) that previously
risked to get parked will not be broad to suffer from a
delay.

[0024] Inthe preceding, the de-activating of a currently
active unit in a piconet has been accomplished by letting
the unit enter the park mode according to the Bluetooth
Specification 1.1. It is however also possible to de-acti-
vate the unit by entering this into the sniff- or hold modes
of the Bluetooth Specification 1.1 [1].

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In the following detailed part of the present de-
scription, the invention will be explained in more detail
with reference to the exemplary embodiments of a meth-
od according to the invention illustrated in the drawings,
in which

Figure 1 depicts a scenario with a communication
unit positioned within radio range of two access
points,

Figure 2 depicts a scenario with a communication
unit entering the radio range of an access point, said
access point already busy in communication with
seven active communication units (slaves),

Figure 3 illustrates a possible implementation of the
indication of a desired connection mode in a Blue-
tooth system, and

Figure 4 illustrates the corresponding modification
of the link manager protocol specification.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0026] In the scenario depicted in Figure 1, where a
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Bluetooth® mobile device is located within the radio
range of two Bluetooth® access points AP1 and AP2,
the mobile may be member in a piconet with both AP1
and AP2. If the mobile’s session is to be handed over
between AP1 and AP2, it is advantageous if the mobile
is pre-registered with the access point to which the ses-
sion is to be handed over. Such pre-registration is equal
to connection establishment between the mobile unit and
the access point. If a pre-registration has been per-
formed, the time it takes to perform the hand-over is re-
duced due to the fact that a connection is established on
beforehand, whereby the hand-over can be performed
as a seamless hand-over. A pre-registration of the mobile
unit with the access point AP2 based on the Bluetooth®
Specification 1.1 results in the following scenario. This
example assumes that AP1and AP2 both take the master
role in the Bluetooth®master/slave relationship and that
the mobile is already member of the piconet defined by
the access point AP1, i.e. a connection already exists
between the mobile and the access point AP1.

[0027] Inquiry procedure: In order to detect each other,
the mobile and the access point AP2 should use the in-
quiry procedure. If, however, the mobile and AP2 has a
priori knowledge of each other, the may skip the inquiry
procedure and go directly to the paging procedure ac-
cording to Bluetooth® Specification 1.1.

[0028] Assuming successful inquiry, AP2 and the mo-
bile uses the paging procedure to establish a channel
between them. It should be noted that the connection
establishment described is according to the descriptions
in the Bluetooth® Specification 1.1, and thus includes
inquiry, paging and service discovery mechanisms.
[0029] After successful establishment, the mobile is an
active member of the piconet defined by the access point
AP2; i.e. itis associated with an active member address,
AM_ADDR, with the access point AP2 as master.
[0030] Inthe case where the mobile is pre-registering
with the access point AP2, it is advantageous to set the
mobile node in parked mode. Parking the mobile ensures
that resources are released in the piconet defined by the
access point AP2, as the mobile does not consume an
active member address in this piconet.

[0031] When it is decided to perform a hand-over of
the sessions with the mobile between the access point
AP1 and the access point AP2, the mobile should be-
come active in the piconet defined by the access point
AP2. After the hand-over, the mobile node may become
parked in the piconet defined by the access point AP1,
assuming it is still within radio range of the access point
AP1. It should be noted that how to decide when the
hand-over should be executed and what triggers it, is
outside the scope of the present invention.

[0032] According to the Bluetooth® Specification 1.1,
every Bluetooth® master can serve a maximum of seven
active slaves, as well as an unlimited number of inactive
slaves, i.e. slaves in a low-power mode such as parked
mode, sniff mode or hold mode. In the case where the
piconet defined by the access point AP2 already has sev-
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en active mobiles (i.e. active slaves), as illustrated in Fig-
ure 2, one of these seven active mobiles must be parked
before the mobile unit can enter the piconet defined by
the access point AP2, and the parked mobile cannot be-
come active again before the mobile has been parked
subsequently. It will be noticed that parking of any of the
seven active mobiles will result in the possibility that the
parked slave can become unparked again. However, in
this scenario it is assumed that the mobile has a desire
for being parked due to the desire of pre-registration, and
itis thus obvious to park the mobile. This scenario results
in bandwidth being used for parking one of the active
slaves, parking the incoming mobile and unparking the
previously active slave again.

[0033] When the access point AP2 requests an active
mobile to be parked, it first finalises the transmission of
the current ACL packet (if any) to that particular slave
and afterwards transmits the LMP_park_req to the mo-
bile. Assuming the mobile accepts to enter the parked
mode, it finalises the transmission of the current ACL
packet (if any) and responds with a LMP_accepted.
When the mobile enqueues the LMP_accepted, it starts
a timer for 6*T, slots, where T, is the poll interval,
which is the maximum time between subsequent trans-
missions from the Bluetooth master to a particular Blue-
tooth slave. In accordance with Bluetooth® Specification
1.1, [1], the default value of T, is 40 slots. This timer
period denotes the worst case before the Bluetooth slave
enters the parked mode. On receipt of the LMP_accept-
ed, the Bluetooth master starts a corresponding timer for
6*Tpon Slots. When the master’s timer expires, the AM_
ADDR can be re-used. Thus, the mobile can be assigned
this AM_ADDR, as a connection is established between
the access point AP2 and the mobile.

[0034] The time needed to park the mobile is corre-
sponding to what is described above for parking the
slave.

[0035] When the access point AP2 should unpark a
parked mobile, it transmits a LMP_unpark_BD_ADDR _
reqor a LMP_unpark_PM_ADDR_req in the beacon slot
negotiated, when the mobile was parked. Unparking is
done using beacon trains transmitted periodically with a
pre-negotiated fixed interval in between, i.e. the sleep
interval. Afterwards, the access point AP2 must transmit
a poll packet to the mobile to detect whether or not it has
been activated in the piconet, and thus has received the
AM_ADDR transmitted in the beacon slot.

[0036] As described above, an active mobile in the pi-
conet defined by the access point AP2 is parked, when
the mobile requests a connection. Subsequently, when
the mobile has been parked in the piconet defined by the
access point AP2, the parked mobile is unparked again.
Hereby the service to that particular mobile device is in-
terrupted, and thus the user experience on that device
is degraded.

[0037] The presentinvention provides an extension of
the existing mechanisms for entering Bluetooth® devices
into Bluetooth® piconets, that allows Bluetooth® devices
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to enter a piconet but without having been active in that
particular piconet. Thus, mobiles already active in that
particular piconet and possibly busy exchanging data
with the access point AP2 do not risk getting parked.
[0038] The scenario illustrated in Figure 2, where a
mobile device (mobile 8) enters into the radio range of
the access point AP2, shows that the piconet, in which
the access point AP2 is master, is fully occupied, i.e.
there are already seven active mobiles, mobile numbers
1-7, connected to the access point AP2.

[0039] The following list describes how the mobile unit
can join the piconet, in which the access point AP2 is
master, as a parked slave, when proceeding in accord-
ance with Bluetooth® Specification 1.1, as described
above.

List No. 1:
[0040]

a) Mobile and access point AP2 discovers each oth-
er.

b) Mobile requests a connection between itself and
the access point AP2.

c) The access point AP2 must select to park an al-
ready active slave in the piconet, e.g. mobile 7.

d) The mobile 8 is now allowed to enter the piconet
as an active member.

e) The mobile 8 must be parked in the piconet. This
parking is likely to be initiated by the access point
AP2.

f) The mobile 7 must be unparked in the piconet in
order to participate actively in data transmission
again.

[0041] Withthe presentinvention, this scenario chang-
es to the following.

List 2:
[0042]

A) Mobile 8 and the access point AP2 discover each
other.

B) Mobile 8 requests a connection between itself and
the access point AP2, but in this case as a parked
member. During the connection set-up, the park
sleep interval is exchanged.

C) Mobile 8 is allowed to enter the piconet as a
parked member.

[0043] Thus, in accordance with the present invention,
the piconet in Figure 2 avoids being occupied during the
time it takes to perform the actions c) to f) (both included)
in list 1, plus the time it takes to associate an AM_ADDR
to the mobile as well as transmit information on the bea-
con interval from the access point AP2 to the mobile.

[0044] With this extension of the paging procedure,
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more bandwidth in the piconet can be utilised for actual
data transmission. Moreover, the node that previously
risked getting parked, i.e. mobile 7, does not suffice a
delay consisting of the following products:

6T, slots atthe Bluetooth master to park the active
Bluetooth master

6*T,o slots at the Bluetooth master to park the in-
coming mobile (mobile 8)

sleep interval

time to poll unparked slave

[0045] In addition to what is described above, this pro-
posal can be applied with respect to the other low-power
modes specified in the Bluetooth® Specification 1.1.
Thus, this invention ensures that the mobile unit may
enter a piconet in parked mode, sniff mode and hold
mode, dependent on what is requested at connection
set-up.

Implementation proposal

[0046] This section describes one possible way of im-
plementing the above-described invention into the Blue-
tooth® Specification 1.1.

[0047] Following the scenario described above, the
Bluetooth® mobile device is responsible for requesting
a connection set-up to the Bluetooth® access point AP2.
By extending the LMP PDU LMP_host_connection_req
with an additional parameter "member state", the mobile
is now able to inform the access point AP2 that it desires
to enter the piconet in a low-power mode.

[0048] Figure 3 describes the suggested "member
state" parameter, which can be seen as an extension of
the Table 5.2 in the section "Link Manager Protocol" of
the Bluetooth® Specification 1.1.

[0049] The extension of this LMP PDU LMP_host_
connection_req results in a corresponding modification
of the Table 5.1 in the section "Link Manager Protocol"
in the Bluetooth® Specification 1.1, as shown in Figure 4.
[0050] After receiving the request, the receiving ac-
cess point should initiate and use the traditional mecha-
nisms for parked mode, sniff mode and hold mode. Thus,
the access point AP2 is able to request the mobile to
enter either of these low-power modes.

[0051] Although, the invention above has been de-
scribed in connection with a preferred embodiment com-
prising a Bluetooth® communication system, it will be
evident for a man skilled in the art that the invention can
be used in many other connections where similar prop-
erties are present and corresponding problems are met.
[0052] Bluetooth SIG, Specification of the Bluetooth
System, Version 1.1, February 2001.

Claims

1. Method for enteringa communication unitintoa com-
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munication cell defined by the radio coverage area
of an access point, said communication cell being
part of a cellular radio communication network, in
which the connection between the communication
unit and access point can assume at least two dif-
ferent modes, namely a low-power mode and an ac-
tive mode, the cellular radio communication network
comprising at least two access points with overlap-
ping or adjacent radio coverage areas, each access
point having a limited number of active mode con-
nections and a number of low-power mode connec-
tions which may be substantially larger than the
number of active mode connections, the at least two
access points being able to hand over the commu-
nication unit, said method comprising the steps of:

the communication unit discovering that it is
within the radio coverage area of an access
point,

the communication unit requesting a connection
to the access point,

characterized by comprising the further steps:

including in said request for a connection,
an indication that the connection should be
in a low-power mode,

exchange of data between the communica-
tion unit and the access pointin a non-active
mode resulting in obtaining a low-power
mode connection without having been in an
active mode during said exchange of data.

Method in accordance with claim 1,

characterized by comprising the step of

including in said request for a connection, an indica-
tion that the connection should be established in the
active mode or in a specified one of several possible
low-power modes.

Method in accordance with claim 1 or 2,
characterized by comprising the steps of
establishing an active mode connection between the
communication unit and one access point and at
least one low-power mode connection with at least
one other access point.

Method in accordance with claim 3,

characterized by comprising the step of
performing hand-over of the communication unit be-
tween two access points by

a) converting the active mode connection into a
low-power mode connection, and

b) converting a low-power mode connection into
an active mode connection using the data ex-
changed during establishment of the low-power
mode connection and maintained/updated dur-
ing the low-power mode connection, to establish
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the active mode connection.

Method in accordance with any of the preceding
claims, wherein the communication network is a
Bluetooth® system and the communication unit is a
Bluetooth® unit,

characterized by the data exchanged between the
communication unit and the access point comprises
address information, timing information, etc., neces-
sary for setting up the connection in the required
mode.

Method in accordance with claim 5, characterized
by comprising the step of implementing the inclusion
of the indication in the LMP_host_connection_re-
quest by extending this with an additional parameter
"member state".

Method in accordance with claim 5 or 6, character-
ized by the low-power modes comprising parked
mode, sniff mode and hold mode.

Patentanspriiche

1.

Verfahren zum Eintreten einer Kommunikationsein-
heit in eine Kommunikationszelle definiert durch den
Funkdeckungsbereich eines Zugriffspunkts, welche
Kommunikationszelle Teil eines zellularen Funk-
kommunikationsnetzwerks ist, in welchem die Ver-
bindung zwischen der Kommunikationseinheit und
dem Zugriffspunkt mindestens zwei verschiedene
Modi annehmen kann, namlich einen Niederlei-
stungsmodus und einen aktiven Modus, indem das
zellulare  Funkkommunikationsnetzwerk  minde-
stens zwei Zugriffspunkte mit sich tUberlappenden
oder benachbarten Funkdeckungsbereichen um-
fasst, wo jeder Zugriffspunkt eine begrenzte Anzahl
von Verbindungen mit aktivem Modus besitzt und
eine Anzahl von Verbindungen mit Niederleistungs-
modus, die wesentlich grésser als die Anzahl der
Verbindungen mit aktivem Modus sein kann, indem
die mindestens zwei Zugriffspunkte im Stande sind,
die Kommunikationseinheit zu GUbergeben, welches
Verfahren folgende Schritte umfasst:

- die Kommunikationseinheit entdeckt, dass sie
sich innerhalb des Funkdeckungsbereichs ei-
nes Zugriffspunkts befindet,
- die Kommunikationseinheit fragt eine Verbin-
dung zum Zugriffspunkt ab,

dadurch gekennzeichnet, dass es folgende wei-
tere Schritte umfasst:

- Einschluss einer Angabe in die besagte Ver-
bindungsabfrage, dass die Verbindung mit Nie-
derleistungsmodus sein soll,
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- Austausch von Daten zwischen der Kommu-
nikationseinheit und dem Zugriffspunkt mit ei-
nem nicht-aktiven Modus, welches zum Erhalt
einer Verbindung mit Niederleistungsmodus
fuihrt, ohne dass diese sich unter dem besagten
Datenaustausch in einem aktiven Modus befun-
den hatte.

Verfahren gemass Anspruch 1, dadurch gekenn-
zeichnet, dass es folgenden Schritt umfasst:

- Einschluss einer Angabe in die besagte Ver-
bindungsabfrage, dass die Verbindung mit akti-
vem Modus etabliert werden soll oder mit einem
spezifischen Niederleistungsmodus unter meh-
reren moglichen Niederleistungsmodi.

Verfahren gemass Anspruch 1 oder 2, dadurch ge-
kennzeich - net, dass es folgenden Schritt umfasst:

- Etablierung einer Verbindung mit aktivem Mo-
dus zwischen der Kommunikationseinheit und
einem Zugriffspunkt und mindestens einer Ver-
bindung mit Niederleistungsmodus mit minde-
stens einem anderen Zugriffspunkt.

VerfahrengemassAnspruch3, dadurch gekenn-
zeichnet, dass es folgenden Schritt umfasst:

- Ausiibung einer Ubergebung der Kommunika-
tionseinheit zwischen zwei Zugriffspunkten
durch

a) Konvertierung der Verbindung mit akti-
vem Modus in eine Verbindung mit Nieder-
leistungsmodus, und

b) Konvertierung einer Verbindung mit Nie-
derleistungsmodus in eine Verbindung mit
aktivem Modus unter Verwendung der Da-
ten, die unter der Etablierung der Verbin-
dung mit Niederleistungsmodus ausge-
tauscht und wahrend der Verbindung mit
Niederleistungsmodus  aufrechterhalten/
aufdatiert wurden, zur Etablierung der Ver-
bindung mit aktivem Modus.

Verfahren gemass einem jeglichen der vorherge-
henden Anspriiche, worin das Kommunikations-
netzwerk ein Bluetooth®-System und die Kommuni-
kationseinheit eine Bluetooth®-Einheit ist,
dadurch gekennzeichnet, dass die zwischen der
Kommunikationseinheit und dem Zugriffspunkt aus-
getauschten Daten Adresseninformationen, zeitli-
che Informationen, usw. umfassen, die zur Bildung
der Verbindung mit dem gewiinschten Modus nétig
sind.

Verfahren gemass Anspruch 5, dadurch gekenn-
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zeichnet, dass es folgenden Schritt umfasst:

- Implementierung des Einschlusses der Anga-
be in die LMP_Wirt_Verbindung_Abfrage durch
deren Ausweitung mit einem weiteren Parame-
ter "Mitgliedszustand".

Verfahren gemass Anspruch 5 oder 6, dadurch ge-
kennzeich - net, dass die Niederleistungsmodi
PARK-Modus, SNIFF-Modus und HALT-Modus um-
fassen.

Revendications

Procédé pourI'entrée d’une unité de communication
dans une cellule de communication définie par la
zone de couverture radioélectrique d’un point d’ac-
ces, ladite cellule de communication faisant partie
d’un réseau de communication radioélectrique cel-
lulaire, dans lequel la connexion entre I'unité de com-
munication et le point d’accés peut assumer au
moins deux différents modes, a savoir un mode de
basse puissance et un mode actif, le réseau de com-
munication radioélectrique cellulaire comprenant au
moins deux points d’acces avec des zones de cou-
verture radioélectrique recouvrant ou adjacent, cha-
que point d’accés ayant un nombre limité de con-
nexions de mode actif et un nombre de connexions
de mode de basse puissance qui peuvent étre subs-
tantiellement plus large que le nombre de con-
nexions de mode actif, les au moins deux points d’ac-
ces étant capable de transférer I'unité de communi-
cation, ledit procédé comprenant les étapes suivan-
tes:

I'unité de communication découvrant qu’elle se
trouve a l'intérieur de la zone de couverture ra-
dioélectrique d’'un point d’acces,

l'unité de communication requérant une con-
nexion au point d’acces,

caractérisé en ce qu’il comprenne les étapes
supplémentaires suivantes:

comprenant dans ladite requéte d’'une con-
nexion une indication montrant que la con-
nexion doit étre en mode de basse puissan-
ce,

échange de données entre I'unité de com-
munication et le point d’accés en un mode
non actif ayant pour résultat d’obtenir une
connexion de basse puissance sans avoir
été dans un mode actif pendant ledit échan-
ge de données.

2. Procédé selon la revendication 1,

caractérisé en ce qu’il comprenne I'étape
d’inclure dans ladite requéte d’'une connexion une
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indication montrant que la connexion doit étre établie
dansle mode actif ou dans un mode spécifique parmi
un ou plusieurs modes de basse puissance possi-
bles.

Procédé selon la revendication 1 ou 2,
caractérisé en ce qu’il comprenne les étapes
d’établir une connexion de mode actif entre I'unité
de communication et un point d’acces et au moins
un mode de connexion de basse puissance avec au
moins un autre point d’acces.

Procédé selon la revendication 3,

caractérisé en ce qu’il comprenne I'étape

de transférer 'unité de communication entre deux
points d’acces par

a) la conversion de la connexion de mode actif
en une connexion de mode de basse puissance,
et

b) la conversion d’'une connexion de mode de
basse puissance en une connexion de mode ac-
tif utilisant les données échangées pendant
I'établissement de la connexion de mode de
basse puissance et maintenues/mise ajour pen-
dant la connexion de mode de basse puissance
pour établir la connexion de mode actif.

Procédé selon I'une quelconque des revendications
précédentes, ou le réseau de communication est un
systeme Bluetooth® et ou I'unité de communication
est une unité Bluetooth®,

caractérisé en ce que les données échangées en-
tre 'unité de communication et le point d’accés com-
prennent

de l'information d’adresse, de l'information de chro-
nométrage etc., ce qui est nécessaire pour la mise
en place de la connexion dans le mode requis.

Procédé selon la revendication 5, caractérisé en
ce que le procédé comprenne 'étape d'implémenter
linclusion de Tlindication dans la LMP _hote_
connexion_requéte en étendant ceci avec un para-
métre supplémentaire "état de membre".

Procédé selon les revendications 5 ou 6, caractéri-
sé en ce que les modes de basse puissance com-
prennent le mode garé, le mode sniff et le mode de
mise en attente.
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Figure 2
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Name Length | Type | Unit | Detailed
(Bytes)

0: Join piconet in active mode
Member state | 1 U_int8 1: Join piconet in parked mode
2: Join piconet in sniff mode
3: Join piconet in hold mode
4-255: Reserved

Figure 3
LMD PDU Length | Op Packet Possible | Contents | Positio
(Bytes) | code | type direction nin
payload
LMP_host_connection_ | 2 51 DM1/D | m(s | Member | 2
req )\ state

Figure 4
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